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[57] ABSTRACT 

A fabric material that has a high resistance to tearing 
and is useful for sporting goods utilizing wind pressure, 
for example, yacht-sails, paragliders and hanggliders, 
comprises a woven fabric comprising, as a principal 
fiber component, polyester fibers and satisfies the fol- 
lowing specifications: 

(1) a basis weight of 20 to 100 %/m\ 

(2) a tensile strength of 30 kg/5 cm or morci 

(3) an ultimate elongation of 18% or more. 

(4) a burst strengh of 0. 1 8 kg/cm^ or more, 

(5) a tear strength of 1.0 kg or more, and 

(6) an air permeability of 1.0 ml/cm2/sec or less 
and preferably the polyester fibers have an intrinsic 
viscosity of 0.7 to 0.95, an individual fiber thickness of 
1.5 to 3.0 denier, a tensile strength of 6.0 g/d or more, an 
ultimate elongation of 20% or more, a gradient A of a 
stress-strain curve at a point on the curve at which the 
elongation of the fibers is zero, of 1.0 or more, and a 
ratio B/A of a minimum gradient B of the stress-strain 
curve in an elongation range of from 0 to 4% to the 
gradient A, of 0.2 to 0.5. 

3 Oaims, 1 Drawing Sheet 
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(4) burst strength (kg/cin2)^0.18 
FABRIC MATERIAL USEFUL FOR (5) tear strength (kg)^ 1.0 

WIND-FILLING SPORTING GOODS (6) air permeability (ml/cmVscc)^ l.O 

In the fabric material of the present invention useful 
DESCRIPTIOK 5 for wind-filling sports equipment, the polyester fibers 

1 Technical Field preferably satisfy the following specifications (7) to 

The present invention relates to a fabric material ^^nvoo^ar IF^n? 
useful for wind-filling sports equipment. More particu- yJ^ a^OTF^M 
larly, the present invention relates to a fabric material ST^fiO 
useful for wind-filling sports equipment, for example, noVEL^lOO 
paraglider, hangglider, yacht sail, spinnaker and stunt- n n as:7 o d 
kite, which utilize wind, comprising a woven fabric ri2) 0 5S:B/A2:0 2 

Sl^^wL'^umS in w4i,MF represents an intrinsic viscosity of the 

havmg an excellent resistance to teanng. ,5 ^^^^^^^ ^^^^ represents individual fiber thick- 

2, uacKgrouna ATI ^ . ... . > ness in denier of the polyester fibers, ST represents 

Recently trends mvolvmg sports^activihes have m- ^^^^.j^ ^^^^^^ /^^^J j ^^^^ EL 

creased with an increase m leisure tim^ The activities ^ dtimate elongation in % of the polyester 

have become multifarious and recently leisure type ^ represents a gradient in g/denier/% ofa stress- 

^orts, for example marme sports and sky sports, have ^.^^^ ^^^^ the polyester fibers at a point at which 
oecome very popular, ^ ^ . , ^ the polyester fibers exhibit an elongation of zero, and B 

In marine sports, yacht sails and spinnakers are used ents a minimum gradient in g/denier/% ofa por- 

extensivcly. and m aena^ sports, paragliders and ha^ggl- .^e stress-strain curve of the polyester fibers in 

iders MC popular. Both of these sports employ fiber- which a portion of the polyester fibers exhibits an elon- 
based fabrics. 25 ^j^n of from 0 to 4%. 

Conventional fiber matenals for sports compnse, as a 
main component, cotton and nylon fibers, and in the BRIEF DESCRIPTION OF THE DRAWINGS 
past nylon fibers have been more popular because they flG. 1 is a graph showing an example of a stress- 
are light weight, have a high degree of strength and are strain curve of the polyester fibers usable for the present 
attractive m appearance. 30 invention, and 

Generally, however, nylon fibers have an unsatisfac pj^^ 2 is a diagram illustrating an embodiment of the 
tory resistance to weathcnng and dimensional stabUity process for producing the polyester fibers from which 
and thus utilization of polyester fiber, which has an the fabric material of the present invention is formed, 
excellent resistance to weathering and good dimen- 
sional stability compared to nylon fibers, are gaining 1* BEST MODE OF CARRYING OUT THE 
popularity. INVENTION 

Conventional fabric material produced from polyes- jhe fabric material of the present invention useful for. 
ter fibers is satisfactory in terms of weight, resistance to sports equipments is formed usmg a woven fabric com- 
weathering and dimensional stability, but unsatisfactory prising, as a principal fiber component, polyester fibers 
in its resisunce to tearing. Therefore, when a polyester 40 having an excellent resistance to sunlight and water and 
fiber fabric material is used for sports activities utilizing superior dimensional stability, 
wind pressure, tearing of the material may occur. jn Uie woven fabric for the fabric material of the 
thereby resulting in an accident. Therefore, there is a present invention, the content of the polyester fibers is 
strong demand for a polyester fiber fabric that is resis- preferably 60 to 100%. and most preferably 80 to 100% 
tant to tearing. 45 by weight based on the entire weight of the woven 

DISCLOSURE OF THE INVENTION ^^^^Z' .t. * • r*u 1 ♦ ru • 1 *i. 

Where the content of the polyester fibers is less than 

An object of the present invention is to provide a $0% by weight, the resultant fabric material is some- 
fabric material having an excellent resistance to tearing times unsatisfactory in resistance to tearing, resistance 
and light in weight in addition to a superior resistance to so to weathering and dimensional stability, 
weathering and a satisfactory dimensional stability. The polyester usable for the present invention is pref- 
which are inherent properties of polyester fiber woven erably a polymer having 90 molar % or more, and most 
fabrics, and thus useful for sports equipment utilizing preferably 95 molar % or more, of repeating ethylene 
wind pressure, for example, paragliders, hanggliders, terephth^ate units per molecule chain thereof. Particu- 
yacht sails, spinnakers and stuntkites. Another object of 55 larly, it is preferable that the polyester usable for the 
the present invention is to provide a fabric material present invention be polyethyleneterephthalate. The 
comprising a polyester fiber woven fabric that is useful polyester optionally contains 10 molar % or less, and 
for producing sports equipments utilizing wind pres- preferably 5 molar % or less of another repeating unit, 
sure. The comonomers for forming the above-mentioned 

The above-mentioned objects can be realized by the 60 repeating units include, for example^ isophthalic acid, 
fabric material of the present invention, which is useful naphthalene dicarboxylic acids, adipic acid, hydrox- 
for wind-filling sports equipment, and comprises a ybenzoic acids, diethylene glycol, propylene glycol, 
woven fabric comprising, as a principal fiber compo- trimellitic acid and pentaerythritol. 
nent, polyester fibers and satisfies the following specifi- The polyester fibers usable for the present invention 
cations (1) to (6): 65 optionally contain an additive, for example, a stabilizing 

(1) lOO^fabric basis weight (g/m^^lO agent, coloring matter, and an antistatic agent. 

(2) tensile strength (kg/5 cm)^30 For example, in the fabric material for forming a 

(3) ultimate elongation (%)^ 18 paraglider, if the basis weight of the fabric material is 
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too high, the resultant paraglider exhibits a lowered The fabric material of the present invention corn- 
gliding performance and is also difiicuh to carry or prises a woven fabric composed of warp and weft yams 
transport. In another example, if a fabric material for a comprising, as a principal fiber component, the above- 
spinnaker has an excessively high basis weight, the rc- mentioned polyester fibers. 

sultant spinnaker is significantly difficuh to handle. 5 Preferably, the polyester fibers simultaneously satisfy 

When the basis weight of the fabric material is too all of the following specifications (7) to (12): 

low, the resultant fabnc material exhibits unsatisfactory (7) o.95 ^ [ijlF^O.? 

tensile strength and tear strength. Therefore, the fabric (g) 3^DPF^ 1.5 

material of the present invention should preferably have (9) ST^ 6 0 

a basis weight of 20 to 100 g/m2, and most preferably 30 10 (lo) EL^20 0 

"^/W;- . r . . ... (IDA^LOand 

In the fabnc matenal of the present mvention, it is /j2) 0 5^B/A^0 2 

»^^J^V*!!^ f/T'"^*" "'I/T. ^ 'eP^e^«ts intrinsic viscosity of the poly- 

m^! r2^L^v r ?^ir.i.' «ter fibers, DPF represents mdividuaJ fiber thicknL to 
^^^^ZZ^S^:r££:::^^±^^ ^L^^^^ ^^ ^presents tensile 

kg/cm or more, if the ultimate elongation is lower than TnH t ^TiJIf " elongation of ^o, 

18%, the resultant fabric material has an insufficient B represents a mmimum gradient in g/denier/% of 

degree of durability, and therefore when sporting « POft^on of the str^-stram curve of the pol^^^^^ 

equipment made from the fabric material is suddenly , ^^^^^^ ? ^^^^ polyester fibers exhibit an 

filled with air and exposed to high wind pressure, there 25 ^^^igation of from 0 to 4%. 

is a high probability that the sporting equipment will mtrmsic viscosity h]F of the polyester fibers is 
tear. On other hand, when a fabric material has a tensile ^ important factor that influences the tensile strength, 
strength of less than 30 kg/5 cm, and sporting equip- ultimate elongation, the durabUity and tearing resis- 
ment made from the fabric material is exposed to high polyester fibers, and is preferably in the 
wind pressure, the equipment has a high probability of 30 ^^^^ ^^^^ ^'"^^ "^^st preferably from 
tearing because of the low tensile strength thereof. ^'^^ ^° ^^^s than 0.70, the resul- 
Therefore, it is important to enhance the tear strength polyester fibers do not easily, simultaneously satisfy 
of the fabric material so that the fabric material simulta- specifications (9) and (10) and have an unsatisfac- 
neously satisfies both a tensile strength of 30 kg/5 cm or tearing resistance. If the [rjlF is more than 0.95, the 
more and an ultimate elongation of 18% or more. 35 ''esultant. polymer exhibits a significantly lowered fila- 
The fabric material of the present invention has a ment-fonning property and it becomes difficult to pro- 
burst strength of 0,18 kg/cm^or more per basis weight ^"^^ polyester fiber yams free from undesirable fluffs 
10 g/m2. If the burst strength is less than 0.18 kg/cm^ without yam-tearing. 

per basis weight of 10 g/m^, it is necessary to increase individual fiber thickness DPF of the polyester 

the basis weight of the fabric material, thereby increas- 40 ^^^rs usable for the present invention is necessarily in 

ing the overall weight of the resultant fahric material. r^ge of from 1.5 deniers to 3.0 deniers, as shown in 

In the fabric material of the present invention, it is specification (8), and when the DPF of the polyester 

necessary that the tear strength thereof be 1.0 kg or ^hcTS is less than l.S deniers, a disadvantage occurs in 

more (measured by a single tongue method). If a fabric the resultant fabric material made from the polyes- 

material has a tear strength of less than 1.0 kg, sports 45 fer fibers is too soft and is easily torn. Also, if the DPF 

equipment, for example, a paraglider, made from the is more than 3 deniers, a disadvantage occurs in that the 

fabric material has a high probability of tearing as a resultant fabric materia] made from the polyester fibers 

result of high wind pressure while being used, and a ^ too rigid. 

spinnaker also has a high probability of tearing by a The tensile strength and ultimate elongation of the 

strong wind. 50 polyester fibers usable for the present invention are 

The fabric material of the present invention must preferably 6.0 g/denier or more (the relationship (9)) 

have an air permeability of 1.0 ml/cm Vsec or less, pref- and 20.0% or more (the relationship (10)), respectively, 

erably 0.5 ml/cmVsec or less. If the air permeability is Generally, the ultimate elongation of the polyester fi- 

more than 1.0 ml/cm^/sec. the resultant fabric material bers is reduced with an increase in tensile strength 

will exhibit lowered efficiency in utilizing the wind 55 thereof Even if the tensile strength is 6.0 g/denier or 

pressure and thus sporting equipment made from the more, if the ultimate elongation is less than 20.0%, the 

fabric material, for example a paraglider has a reduced resultant sports equipment, for example, a spinnaker, 

gliding capability thereby increasing the risk of an acci- made from a polyester fiber-containing fabric material is 

dent, and a spinnaker exhibits a reduced capability for easily deformed (elongated) when suddenly filled with a 

effectively utilizing the wind. 60 strong wind and thus exhibits an unsatisfactory wind 

If a resin treatment is applied to the fabric material of energy-absorbing effect, which results in a high tearing 

the present invention the resultant fabric material easily probability. 

satisfies all of the specifications (1) to (6), though the Also, even if the ultimate elongation is 20% or more, 

material need not be resin treated. When the fabric if the tensile strength is less than 6.0 g/denier, the resul- 

material is resin-treated, the preferable resin material is 65 tant sports equipment tears easily by a strong wind, 

selected from, for example, polyurethane resins, silicone Accordingly, the specifications (9) and (10) should pref- 

resins, and polyvinyl chloride resins, which are very erably be satisfied simultaneously by the polyester fi- 

soft and durable. bers. Most preferably, the specifications of ST^6.3 
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g/denier and EL ^25.0% should simultaneously be The fabric material ofthe present invention is prefer- 

satisfied by the polyester fibers. ably formed from principal component yams and fab- 

The polyester fibers usable for the present invention ric-rebfordng thick yams; the thickness of the thick 

should preferably satisfy the specifications (1 1) and (12) yams being 2 to 5 times that of the principal component 

simultaneously. 5 yams. This fabric material preferably comprises a 

InFIG. 1, a curve Its a stress-strain (S-S) curve of a woven fabric having a reinforcing check-patterned 

preferable polyester for the present invention, and a structure formed from warp and weft yam groups, each 

curve 2 is a stress-strain curve of another polyester of which is composed of two reinforcing thick yams 

fiber. and 2 to S principal component yams arranged between 

In FIG. 1, the S-S curve 1 ofthe preferable polyester 10 the two remforcing thick yams, 

fiber for the present invention is in the form ofthe sub- Each thick yam may be composed of 2 to 5 principal 

stantially reversed S and is characterized in that a mini- doubled component yams. The thick yams are used as 

mum gradient of a portion ofthe curve with an elbnga- reinforcing yams for the woven fabric and exhibit a 

tion in the range of from 0 to 4% is significantly lower significant resistance to deformation and tearing, 

than a gradient ofthe curve at a point corresponding to ^he thickness of the thick yams is less than twice 

an elongation of zero. the thickness of the principal component yams, the 

Generally, in an S-S curve of a fiber, a gradient ofthe resultant thick yam does not exhibit a sufficient rein- 
curve at a point at which the fiber exhibits an elongation forcing effect. Also, if the thickness of the thick yam is 
ofzero corresponds to an elastic modulus ofthe fiber. In ^ that of the principal component 
the present invention, the gradient A is preferably 1.0 ^^^^ resultant woven fabric is less soft, whereas 
g/denier/% or more (the relationship (11)). If this gra- r^ultant thick yams exhibit an enhanced reinforc- 
dient is less than 1.0 g/dcnier/%, the resultant fabric "ig e«ect. ^ . . , 

material exhibits an unsatisfactory impact strength. Ifthenumberofprmcipal component yams arranged 

Therefore, for example, when a spinnaker made from l>etween two thick yams b less than 2. the two thick 

the fabric material is suddenly filled with air and sub- ^^^^^ * behavior to that of a doubled 

jected to high wind pressure, the spinnaker is easDy ^"""^ ^Y"'' TCsyAvmt 

deformed by the wind pressure and exhibits unsatisfac- woven fabnc is le^ soft and sports equipment produced 

tory dimensional stability. ^? ^^'^ » wind pres- 

As shown in the relationship (12), the ratio B/A of a w «r • i 

fnr^ »^ f fiber when subjected to an ^ ■j;'^^ ^^^^ ^^j^ ;„ ^f,^^ ^i^^ 

^^.IT ^ r^' tothetotalweightoftheyarnsinthefabricisprefeJably 

S!Srl?K T "'"""'"^ °^ 5 to 50% If this ratio is less than 5%, the rdnforcing 

deformed by the eternal force. ^ thick yams becomes insufficient. Also, tf 

In the present invention, if the ratio B/A is more than « the ratio is more than 50%, the resultant woven fabric 

0.5. a iabnc product made from the rnoltant po^yettc^ e^jbits an unsatisfactory appearance and texture, 

fibers, for enmple, a spinnaker, exhibite reduced wmd ^ , preferable process for producing the polyester 

**'^^!f' P~Pf deformation thereof fibers usable for the present invention, for example, 

when fiUed with wuid and subjected to a high wuid polyester resin chips having an intrinsic viscosity Mc of 

prwsure. and thiM a reduced rwistMce to teanng, « about 0.8 to 1.05 are melted, and the polymer melt is 

Ifthe ratio B/A is less than 0.2. a fabnc product made extruded through a melt-spinning nozzle. In this melt- 

from the resident fibers exhibits an unsatisfactory di- spinning procedure, a heated spinning zone is formed by 

mensional stability when subjected to an external force beating the air immediately below the spinning nozzle, 

andthus a lowered resistance to deformation. and fUamentary polymer melt streams passing through 

The fabnc matenal ofthe present mvention prefera- 50 the heated zone are cooled, the cooled filaments are 

bly has a shrinkage of 3 to 6% in boiling water. The provided with an oiling agent, and the resultant un- 

fabnc material having the above-mentioned boiling drawn filaments are wound through a taking-up roller, 

water shrinkage exhibits good finishing properties and a and then drawn; In another process* the filaments taken- 

satisfactory texture. up through the takmg-up roller are drawn directly 

The : fabric comprising, as a principal fiber compo- 55 without winding, 
nent, the polyester fibers having the above-mentioned . The drawing procedure of the former process is ex- 
characteristics is useful as a fabric for wind filling sports plained with reference to FIG. 2. 
equipment, for example, paragliders, hanggliders. yacht In FIG. 2. undrawn polyester multifilaments 3 are fed 
sails, spinnakers or stuntkites, because the above-men- to a feed roller 4 pressed by a nip roller Aa, heated on a 
tioned characteristics of the polyester fibers respond 60 heating roller 5 at a temperature equal to or more than 
well to stress imported to the fabric material when sud- the glass transition point of the filaments, while apply- 
denly filled with wind and to a rapid change in stress, ing a small stretch to the undrawn filaments between 
and enhance the tearing resistance ofthe fabric material. the feed roller and a heating roller 5. and drawn be- 
Also, the various characteristics of the polyester fibers, tween the roller. 5 and the roller 6 while q)plyiiig a heat 
for example, high dimensional stability, a Ugh resis- 65 treatment using a heating member 7. such as heating 
tance to sunlight and water, and its light weight, which plate, at a temperature equal to or more than the crystal- 
makes it convenient to carry and transpon. can be fully lizing temperature of the polyester filaments. The 
utHized. drawn fikunents are heat treated between the roller 6 
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and the roller 8 using a heating member 9 under relaxed 

conditions. 

The tensile strength, ultimate elongation, the gradi- 
ents A and B and the ratio B/A of the polyester fibers 
usable for the present invention can be set respectively 
to desired values by properly controlling the draw ra- 
tio, relaxing rate and heat treating temperature of the 
above-mentioned procedures. The gradients A and B 
and the ratio B/A are especially influenced by the relax* 
ing rate, and the heat treating temperature under re- 
laxed conditions. Therefore, the relaxing rate is prefera- 
bly controlled to 2 to 1% and the heat-treating tempera- 
ture is preferably adjusted to a level equal to or more 
than the drawing temperature. 

EXAMPLE 

The present invention will be further explained using 
the following examples. 

In the examples, the tensile strength, ultimate elonga- ^ 

tion, burst strength, tear strength and air permeability of men did not become loose. 
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of 10 cm/min, and the results are recorded on recording 

paper. 

From the recorded, data, a minimum value and a 
maximum value were deleted, and the remaining second 
to fourth values were averaged. 

Intrinsic Viscosity 

The polymer intrinsic viscosity was measured at a 
concentration of 1.2 g/100 ml in o-chlorophenol at a 
temperature of 35* C. 

S-S Curve of Fiber 

A measurement was carried out at a specimen length 
of 20 cm, at a tensUe rate of 10 cm/min, using an Instron 
type tester and the results were recorded on a suitable 
recording paper. From the recorded S-S curve, the 
necessary data were read. When a specimen was set in 
the Instron type tester, a load of 0.1 g/denier was ap- 
plied to a lower end of the specimen so that the speci- 



the fabric material, polymer intrinsic viscosity, and 
stress-strain curve and relaxing ratio, of the fibers were 
measured using the following test methods. 

Tensile Strength and Ultimate Elongation of Fabric 25 
Material 

The tensile strength and the ultimate elongation of 
the fabric materia] were measured in accordance with 
JISL-1096-76-6.12.1. 3^ 

Cut Strip Method 

Namely, 3 specimens having dimensions of S cm X 25 
cm were prepared in each of the warp and weft direc- 
tions from a fabric material, and subjected to a tensile 
test using a tensile tester (Instron type) equipped with 
clamps having a width of 5 cm or more, in which tester, 
the specimen is held at a distance of 10 cm between the 
clamps at a stretching rate of 10 cm/min. 

When the stretched specimen tore the tensile strength 40 tion: 
and the ultimate elongation of the specimen were deter- 
mined. 



The tensile strength in g/denier of the specimen was 
calculated by dividing the measured strength value by 
denier value of the specimen. The ultimate elongation 
was an elongation value of the specimen at tearing 
thereof. The gradient A is a gradient in (g/denier/%) of 
a tangential line drawn at a point of the S-S curve, at 
which point the elongation of the specimen is zero. The 
gradient B is a minimum gradient (g/denier/%) of tan- 
gential lines drawn on a portion of the S-S-curve in 
which a portion of the specimen exhibits an elongation 
of from 0 to 4%. The measurement was repeated fme 
times and the resultant values were averaged. 

Relaxing Rate of Fiber 

Provided that the peripheral speed of a drawing rol- 
ler is represented by V, and the peripheral speed of a 
relaxing roller is represented by V2, the relaxing rate 
was calculated in accordance with the following equa- 



Rdaxing rate <%)={( Vi - VH/Vi} X 100 
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Burst Strength 

A circular fabric specimen having a diameter of 108 45 
mm was fixed at the edge portion thereof, a nitrogen gas 
was fed from a gas-supply inlet having a diameter of 40 
mm toward the lower surface of the fabric specimen 
under a pressure of 2 to 3 kg/cm^, and an inside pressure 
under which the specimen burst. The burst strength of 50 
the specimen was calculated by dividing the measured 
inside pressure and basis weight (g/m^) of the specimen 
and multiplying by 10. 

Air Permeability 

The air permeability was measured using a Frazir 
type permeability tester in accordance with JIS L-1096- 
76-6.27, Method A. 

Tear Strength ^ 

The tear strength was measured in accordance with 
JIS L-1096-76.6.15.2, Single Tongue Method. 

Five specimens having dimensions of 10 cm X 20 cm 
were prepared in each of the warp and weft directions 
from the fabric material, and subjected to a test using an 65 
Instron type tester in which the specimen was held by 
two clamps and a cut was formed at the center of the 
held specimen. The specimen was tested at a tensile rate 



When the calculated value was positive, the fiber was 
relaxed. 

EXAMPLES 1 TO 12 AND COMPARATIVE 

EXAMPLES 1 TO 8 

In each of Examples 1 to 12 and Comparative Exam- 
ples 1 to 8, a woven fabric was produced from polye- 
thyleneterephthalate multifilament yams having poly- 
mer intrinsic viscosity, individual fiber thickness, tensile 
strength, ultimate elongation, gradient (A) and the gra- 
dient ratio B/A as indicated in Table 1 and a denier of 
40. The woven fabric had the following structure. 

Weaving structure: Plain weave 

Density: 
Warp— 1 10 yams/25.4 mm . 
Weft— 110 yars/25.4 mm 

In each of warp and weft weaving structure units, 20 
polyethyleneterephthalate multifilament yams having a 
denier of 40 were successively arranged, one thick yam 
produced by doubling three 40 denier multifilament 
yams, as mentioned above, was arranged next to the 
above-mentioned 20 yams, two 40 denier multifilament 
yams, as mentioned above, were arranged next to the 
thick yam, and then one thick yarn produced by dou- 
bling three 40 denier multifilament yams, as mentioned 
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above, was arranged next to the two 40 denier multifila- 
ment yams. 

The resultant woven fabric was scoured, pre-heat set 
and dyed in a customary manner, and then heat-treated 
under predetermined conditions. 

The resultant woven fabric was coated with a poly- 
urethane resin in an amount of 5.5 g/m^. A coated 
woven fabric material having a basis weight of 48 g/m^ 
was obtained. Each resultant fabric material had an air 
permeability of 0.5 ml/cmVsec or less. 

The properties of the resultant fabric materials are 
indicated in Table 1. 



polyester multifilament yams (40 denier). Each of the 
warp and weft weaving structure units was as indicated 
in Table 2. 

Each resultant woven fabric had warp and wef^ den- 
S sities of 1 10 yarns/25.4 mm, an air permeability of 0.5 
ml/cm^/sec or less and a basis weight of 48 g/m^. 

The properties of the fabrics, and the evaluation re- 
sults of the fabric as a paraglider fabric are shown in 
Table 3. 

10 In the above-mentioned evaluation, light transmission 
through gaps between the yams in the fabric was evalu- 
ated visually. The evaluation results were included in 

TABLE 1 



Properties of fabric material . 



Burst 









DPF 


Tensile 


Ultimate 


Grad- 


Gradient 


TensUe 


Ultimate 


strength 


Tear 


General • 


Item 






(den- 


ttrength 


elong- 


ient A 


ratio 


strength 


elong- 


(kg/ 


strength Touch 


evalua- 


Eumple No. 






ier) 


(g/d) 


ation (%) 


(g/d/%) 


B/A 


(kgO 


ation(%) 




(kgt) (*)l 


tion 


Eumj^e 


1 


0.80 


2 


6.5 


25 


1.2 


0.4 


52 


24 


0.21 


3.50 4 






2 






6.2 


28 




0.3 


49 


27 


0.19 


3.30 . 4 






3 






6.8 


23 




0.4 


55 


22 


0.20 


3.25 4 






4 




tt 


6.9 


20 




0.4 


56 


19 


0.19 


3.20 4 






5 






6.0 


30 




a3 


45 


29 


0.18 


3.00 4 




Comparative 


























Example 


1 






S.8 


30 




0.3 


29 


29 


0.15 


2.40 . 4 






2 






7.0 


18 


n 


0.4 


55 


16 


ai5 


2.66 4 




Eumple 


6 






6.3 


26 




0.2 


52 


25 


0.20 


3.30 4 






7 






6.4 


23 




0.5 


51 


21 


0.19 


3.20 4 




Comparative 


























Example 3 






6.S 


26 




0.1 


52 


24 


0.15 


3.00 


4 1 






4 






6.4 


22 




0.7 


50 


21 


0.16 


2.90 4 




Example 


8 


0.90 




6.5 


27 




0.4 


53 


25 


0.22 


3.65 4 






9 


0.70 


N 


6.3 


23 


tl 


0.4 


49 


21 


ai8 


3.00 4 




Comparative 


























Eiample 


5 


0.6S 




6.1 


25 


II 


0.4 


40 


24 


0.15 


120 4 




Eumple 


10 


0.80 


3 


6.5 


26 




0.4 


51 


25 


02\ 


3.70 3 




Comparative 


























Example 


6 




3.5 


6.5 


26 




0.4 


52 


25 


0.21 


3.70 1 




Example 


11 




1.5 


6.5 


23 




0.4 


51 


22 


0.19 


3.30 4 




Comparative 


























Example 


7 




1.0 


6.5 


22 


tt 


0.4 


. 48 


21 


0.17 


2.20 4 




Eumple 


12 




2 


6.4 


22 


hO 


0.4 


SO 


21 


a20 


3.00 4 




Comparative 


























Eumple 


8 




n 


6.4 


22 


0.8. 


0.4 


50 


21 


0.17 


2.80 4 


1 



Note: 
(•), class 
4 Excellent 
3 Good 
2 SattsTaetory 
1 Bad 



EXAMPLES 13 TO 20 AND COMPARATIVE 
EXAMPLE 9 

In each of the Examples 13 to 20 and Comparative 
Example 9, a plain weave was produced from the same 



the genera] evaluation. Namely, the larger the light 
transmission through the gaps between yams, the lower 
M the general evaluation. 



TABLE 2 









Proportion of 






The number of 


doubled thin yams 






yarns in each 


m each of warp 






of warp and 


and weft weaving 


Item 




weft weaving 


structure units 


Example No. 


Warp and weft weaving structure units . 


ttmcture tmits 


(%) 



Comparative Example 

Example 

Example 

Example 

Example 

Example 

Example 
Example 



9 28 thin (*)2 yuns 28 

13 25 thin yams/l thick yam (•)4 28 

14 20 thin yams/1 thick yam (*>4/2 thin yams/l thick yam 28 

15 18 thin yams/1 thick yam (*)s/2 thin yams/1 thick yam (*)3 28 

16 16 thin yarns/] thick yam (*)3/2 thin yams/1 thick yam (*)) 28 
/2 thin yami/1 thick yam (*)s 

17 IS thin yaras/l thick yarn (*)4/2 thin yams/ 1 thick yam (•)4 28 
/2 thin yarns/] thick yam (*)4 

18 4 thin yams/l thick yam {*U ^ 

19 2 thin yams/l thick yam (*)3 . 4 



0 

10.7 
21.4 
28.5 
28.5 

311 

419 
SO 
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TABLE 2-continued 






Item 

Example No. 


Warp and weft weaving structure uiuu 


The number of 
yams in each 
of warp and 
weft weaving 
stracture units 


Proponion of 
doubled thin yams 

in each of warp 
and weft weaving 

structure units 
(%) 


Example 


20 22 thin yams/I thick yam <*)6 


28 


21.4 



Note: 

(*)3 Thin ytra 40 denier polyester moItifUainenl ytrn 
(*)3 Thick yam oompoied of 2 doubled 40 denier thin yam 
(*)« TIttck yini eompowd of 3 doubled 40 denier thin yarns 
(*)5 TUck yani coa^poscd of 4 doubled 40 denier lUa yams 
i*^ Thick yam composed of 6 doubted 40 denier titin yarn 



TABLE 3 



Item 

Example Na 


Tensile 
strength 
(kg/5cm) 


Ultimate 
elongation 
(%) 


Burst 
strength 
kg/cm^ 


Tear 

strength General 
(kg) Touch Appearance evaluation 


Comparative Example 


9 


S5 


22 


0.13 


1.50 4 


4 2 


Example 


13 


5 


2 


0.18 


105 4 


4 2-3 


Example 


14 


55 


22 


0.20 


3.25 4 




Example 


15 


55 


22 


0.24 


3.37 4 




Example 


16 


55 


22 


0.21 


3.25 4 




Example 


17 


55 


22 


0.24 


3.37 4 




Example 


18 


55 


22 


0.24 


3.25 3 




Example 


19 


55 


22 


0.22 


3.05 3 




Example 


20 


5 


22 


0.23 


2.85 .2 





Note: 

4 Exeelleni 
3 Good 
2 Satisfaclor}' 
1 Bad 



EXAMPLES 21 TO 28 AND COMPARATIVE 
EXAMPLES 10 TO 15 

. In each of Examples 21 to 28 and Comparative Exam- 
ples 10 to 15» a plain weave was produced from polyes- 
ter multiniament yams having a thickness as indicated 
in Table 4 and consisting of polyester filaments having 
properties as indicated in Table 4 and an individual fiber 
thickness of 2.0 denier, a gradient A of 1.2 g/d/%, and 
a gradient ratio B/A of 0.4. 40 

The plain weave had the following warp and weft 
weaving structure units and densities. 

Warp and weft densities: 



-continued 



40 denier yarns 
75 denier yams 



110 yams/25.4 mm 
80 yams/25.4 mm 



Warp and weft weaving structure units: 20 thin 
yams/1 thick yam/2 thin yams/1 thick yam 



Note: Thin yam 20, 40, or .75 denier yams 

Thick yam composed of doubled three 20, 
40 or 75 denier thin yams 



.45 



20 denier yams 



ISO yams/2S.4 nam 



The resultant woven fabric was treated in the same 
manner as in Example 1. 

The resultant finished woven fabric had properties as 
indicated io Table 4. 



TABLE 4 



Woven fabric 



Item 
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Air 
















Fil- 
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Thick- 


ament 
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Burst 


Tear 


bility 
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DPF 


ST 


EL 
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num- 


weight 


strength 


tion 


strength 


strength 


<ml/cmV 
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(%) 
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ber 
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(kg) 


sec) Touch 
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0.6 


2.0 


6.1 


23 


20 


10 


25 


25 


22 


0.17 


0.95 


0.45 


1 


1 


0.7 


2.0 


6.3 


24 


20 


10 


25 


28 


23 


ai9 


1.40 


0.35 


I 


1 


0.8 


2.0 


6.5 


25 


20 


10 


25 


31 


24 


a2i 


1.72 


0l2S 


4 


4 


0.9 


2.0 


6.8 


27 


20 


10 


25 


34 


26 


a23 


2.00 


a30 


4 


4 


0.6 


2.0 


6.1 


23 


40 


20 


48 


42 


22 


0.16 


2.00 


0.03 


1 


1 


0.7 


2.0 


6.3 


24 


40 


20 


48 


48 


23 


ai9 


2.70 


0.03 


3 


3 


0.8 


2.0 


6.5 


25 


40 


20 


48 


S4 


24 


a2i 


3.S0 


ao3 


4 


4 


0.9 


2.0 


6.8 


29 


40 


20 


48 


59 


26 


023 


4.00 


ao3 


4 


4 . 



Comparative 
Example 
10 
II 

Eiample 
21 
22 

Comparative 
Ejtample 
12 

Example 
23 
24 
25 

Comparative 
Example 



TABLE 4-continued 



Woven fabric 
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13 
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23 


74 
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3.54 
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74 


37 


85 


93 
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3.72 
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85 
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24 
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2 


2 
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74 


37 


85 


123 


26 


0.24 


7.00 


0.03 
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14 . 


0.8 


2.0 


6.S 


25 


16 


8 


18 


23 


24 


a22 


1.28 


1.5 


I 


1 


IS 


0.7 


1X> 


6.S 


25 


100 


50 


110 


146 


23 


0.21 


8.02 


0.03 


I 


1 



Note: 

4EMeIleal 
SAGood 
2 Satisfactory 
IBvl 



Wc claim: 

1. A fabric material for wind-filling sporting goods, 
comprising a woven fabric comprising, as a principal 
fiber component, polyester fibers, which satisfies the 
following specifications (1) to (6): 

(1) lOO^fabric basis weight (g/m2)^20 

(2) tensile strength (kg/5 cm)^30 

(3) ultimate elongation (%)^ 18 

(4) burst stength (kg/cm2)^0.18 

(5) tear strength (kg) ^ 1 .0 and 

(6) air permeability (ml/cm Vsec)^ 1.0 

2. The fabric material for wind-HIling sporting goods 
as claimed in claim 1, wherein the polyester fibers sat- 
isfy the following specifications (7) to (12): 

(7) 0.95^[i}]F^0.7 

(8) 3^DPF^1.5 

(9) ST^6.0 

(10) EL^20.0 

(11) 1.0 and 

(12) 0.5^B/A^0.2 

in which [tjJF represents an intrinsic viscosity of the 
polyester fibers; DPF represents an individual fiber 



thickness in denier of the polyester fibers; ST represents 
tensile strength in g/denier of the polyester fibers; EL 
represents an ultimate elongation in % of the polyester 

25 fibers; A represents a gradient in g/denier/% of a stress- 
strain curve of the ply ester fibers measured at a point at 
which the polyester fibers exhibit an elongation of zero; 
and B, represenu a minimum gradient in g/denier/% of 
a portion of the stress-strain curve of the polyester fi- 

30 bers in which a portion of the polyester fibers exhibits 
an . elongation of 0 to 4%. 

3. The fabric material for wind-filling sporting goods 
as claimed in claim 2, wherein the fabric is a woven 
fabric composed of principal yams and reinforcing 

35 large thickness yams. The thickness of the large thick- 
ness yams is 2 to 5 times that of the principal yams, and 
the weaving structure of the woven fabric is a check- 
pattemed reinforcing stmcture composed of warp and 
weft groups, each consisting of a pair of large thickness 

40 yams and 2 to 5 principal yams located between the 
pair of the large thickness yams. 

« • • • * 
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SPECIFICATION 

1. Title of the Invention 

CLOTH FOR GLIDING 

2 . Scope of Claims 

(1) A cloth for gliding characterized in that it is a fabric in 
which a plain weave fabric, coated with a synthetic resin at 
least on one surface, which has a check pattern of high fiber 
density in its base structure comprising synthetic fiber 
filaments, wherein said check pattern is constituted by 1 to 
5 yarns in which 2 to 5 synthetic filaments are grouped, and 
a tear strength of said fabric according to the single tongue 
method of the fabric is 1.6 kg or more and a weight of the fabric 
is in the range of 25 to 70 g/m^ . 

(2) A cloth for gliding according to Claim 1, wherein said base 
fabric comprises synthetic filament yarns of which single fiber 
thickness is 2 to 10 d and total yarn thickness is 20 to 70 d. 
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(3) A cloth for gliding according to Claim 1, wherein the 
synthetic resin is a combination of at least one selected from 
acryl-based resins or urethane -based resins and a 
silicone-based resin. 

(4) A cloth for gliding according to Claim 5, wherein said 
synthetic resin film is an acryl-based resin film layer 
containing a silicone-based resin, on which a urethane-based 
resin coating layer is provided. 

(5) A cloth for gliding according to Claim 1, wherein said plain 
weave fabric is resin processed with a thermosetting resin. 

3. Detailed Explanation of the Invention 

(Field of Industrial Application) 

The present invention relates to a cloth for gliding having 
a light and tough weave structure suitable as a material for flying 
by air resistance such as wing or parachute which is used for gliding 
in the sky. 

(Prior Art) 

Recently, gliding sports such as skydiving, hang glider, 
paraglider are becoming popular, but as a material for them, high 
density woven fabrics of plain weave have been used. 
(Problem to be Solved by the Invention) 

Such high density woven fabrics are not only heavy and bulky 
but also have a weak point in tear strength, and a material with 
a good balance capable of being tougher, lighter and less bulky 
to be compact has been required. 

The present invention, in view of such circumstances, 
provides a cloth for gliding excellent in gliding ability and safety 
which is a tough and high tear strength fabric in spite of its light 
weight, and moreover, capable of being compact. 
(Means for Solving the Problem) 
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The present invention has the following constitution to 
achieve such an objective. That is, the present invention is a cloth 
for gliding characterized in that it is a fabric in which a plain 
weave fabric, coated with a synthetic resin at least on one surface, 
which has a check pattern of high fiber density in its base structure 
comprising a synthetic fiber filaments, wherein said check pattern 
is constituted by 1 to 5 yarns in which 2 to 5 synthetic filaments 
are grouped, and a tear strength according to the single tongue 
method of the fabric is 1.6 kg or more and a weight of the fabric 
is in the range of 25 to 70 g/m^. 

As the synthetic fiber filament of the present invention, a 
polyamide fiber and polyester fiber are mainly used, but the 
polyamide-based fiber is more preferable in view of the facts that, 
as the cloth for gliding, its toughness (product of strength and 
elongation at break) is high, dispersibility of load is good, it 
is strong, its shape recovery is good since permanent strain in 
large deformation region is small, it is light since its specific 
gravity is small, etc. In particular, nylon 66 fiber is preferable . 

In polyester fibers, a bright yarn which contains less amount 
of titanium dioxide is preferable since it is excellent in 
flexibility and clearness of color, and further it exhibits an 
effect of improving weather (light) resistance. 

Other than these polyamide-based fibers and polyester-based 
fibers, filaments which have such characteristics that, for example, 
initial modulus is at least 200 g/d, preferably 350 g/d or more, 
tensile strength is 12 g/d or more, preferably 20 g/d or more, are 
also preferably used. As examples of such filaments, high strength 
polyvinyl alcohol fibers and high strength acrylonitrile fibers 
that are produced by stretching at a high draw ratio, as well as 
all aromatic polyamide fibers or the like are mentioned. In 
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addition, a polysulf one fiber, a polysulf ide fiber or the like which 
are excellent in heat resistance, can be used. 

As such a synthetic fiber filament, preferably those of which 
single fiber thickness is 2 to 10 d, especially preferably those 
of which single fiber thickness is 3 to 6 d are selected. And, with 
regard to the total thickness of the yarn, preferably, those in 
a range of 20 to 70 d, particularly preferably 30 to 50 d are 
respectively selected. 

These thicknesses are selected for making a fabric which is 
light weight and less bulky. 

It is important that, in view of safety, the cloth for gliding 
of the present invention is 1.6 kg or more, preferably 2.0 kg or 
more, in tear strength according to the single tongue method. That 
is, if the tear strength is less than 1.6 kg, there is a risk of 
stall in flying due to being torn of the fabric, depending on wind 
speed during gliding. 

And, as the cloth for gliding of the present invention, more 
preferably, those of which elongation in bias direction under 5 
pounds load is in the range of 1 to 30%, particularly preferably 
3 to 20% are selected. Fabrics of which said elongation is in said 
range is excellent in shape retention and good in its stiffness 
balance, but if the elongation is too low, it is stiff like a paper 
and its tear strength may decrease. In addition, on the contrary, 
if the elongation exceeds 30%, the fabric is too soft and shape 
stability of the fabric (dimensional stability) becomes bad and 
its gliding performance may decrease. 

As the cloth for gliding of the present invention, more 
preferably, fabrics of which breaking strength of 5 cm width is 
17 to 80 kg, and further, 25 kg to 60 kg, and elongation at break 
is in the range of 5 to 60%, and further 10 to 50%, are selected. 
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Fabrics having such characteristics further exhibit 
characteristics excellent in gliding ability and safety. 

As such a cloth for gliding, more preferably, its air 
permeability is controlled to the range of 50 cc/cm^/sec or less, 
still more preferably to 0.1 cc/cm^/sec or less, especially 
preferably to 0 to 0.01 cc/cm^/sec. 

That is, if the air permeability is too high, landing speed 
may become too high and dangerous, and if the air permeability is 
too low, it means a large amount of resin and high fiber density, 
which may provide a fabric of large weight and low gliding ability. 

To achieve these characteristics, in the present invention, 
a plain weave fabric having a check pattern is adopted. 

In the plain weave fabric, in each several yarns of warp and 
filling, a paralleled yarn (rib yarn) comprising 2 to 5 single yarns 
is disposed to form a check stripe (ripstop portion: striped 
pattern) on the cloth surface. This plain weave fabric having the 
stripe of check pattern is constituted by a fiber density higher 
in the striped portion than in the base structure. 

In the present invention, by intermittently providing high 
fiber density portions in the base structure, although the fabric 
is thin, it becomes possible to exhibit an excellent prevention 
effect of tear propagation, to provide a fabric with high tear 
strength. 

This tear strength is a factor exhibiting a counter power 
against an extremely high strength placed to the fabric on a gust 
of wind, and can be an indicator of safety in the present invention. 
In the present invention, for increasing this tear strength, the 
fiber density in said striped pattern portions is made 2 to 25 times 
of that of the base portion, more preferably it is made in the range 
of 3 to 9 times. 
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With regard to the structure of the striped pattern portion, 
i.e. , the structure of the ripstop portion, the number of ripstops 
in warp and filling directions is 1 to 5 ripstops, preferably 2 
to 3 ripstops . The number of yarns (rib yarns) in the single ripstop 
of the warp and filling directions is 2 to 5 yarns, preferably 3 
yarns. In addition, the size of the ripstop portion (check) is, 
preferably, in both of the warp and filling directions, 4 to 12 
ripstops/inch, more preferably, 5 to 8 ripstops/inch. 

It is preferable that the thicknesses of the filament 
constituting the ripstop portion and the filament constituting the 
base structure are the same. For example, if the thicknesses are 
different, big unevenness appears on the surface and gliding ability 
and easiness of handling may be damaged, and in extreme cases, voids 
may be generated in coated film. 

If the cloth for gliding of the present invention is too heavy 
in fabric weight as a whole (including coated resin) , its gliding 
ability is damaged by its own weight. For example, since a cloth 
for paraglider is a fabric to fly high in floating state in the 
sky against gravity, its gliding ability becomes excellent as its 
weight becomes light . In addition, a paraglider is usually carried 
to a high mountain district and, from there, it may be used for 
gliding. From these requirements, it is important that the cloth 
for gliding is light and less bulky. Therefore, a fabric of the 
weight of 25 to 70 g/m^, preferably 30 to 60 g/m^ is selected. 

Although said specified plain weave fabric is used as the 
cloth for gliding of the present invention, this fabric is further 
coated at least on one side with a synthetic resin. By this, air 
permeability (void filling) , elastic recovery, light resistance, 
cold resistance, transparency and tear strength are improved. 

As such synthetic resins, for example, synthetic resins such 
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as an acryl -based resin, a urethane-based resin, a silicone-based 
resin, a polyamide-based resin, a polyester-based resin, a 
polyimide -based resin are mentioned. 

Among these resins, those of which coating is excellent in 
flexibility, adhesive strength, elastic recovery, light resistance, 
transparency, etc., are selected, but for example, in case a heat 
resistant coating is required, a coating film of a polyamide-based 
resin such as '"Nomex" (produced by Du Pont) , polyimide resin such 
as "Capton" (produced by Du Pont) , etc. , can be selected, and these 
various resin films can be laminated according to properties 
required. For example, by disposing a heat resistant film at 
outermost surface layer to protect a high strength film by adhering 
and laminating, heat resistance can be improved. 

Among these resins, a resin composition in which at least one 
species selected from an acryl -based resin and a urethane-based 
resin is combined with a silicone-based resin is preferably selected 
in view of flexibility, adhesive strength, elastic recovery, light 
resistance, transparency, etc. 

As the above-mentioned acryl -based resins, hard type 
acryl-based resins which are thermosetting, rigid and have a high 
Tg (glass transition temperature) , soft type acryl-based resins 
which have a low Tg, copolymer resins in which those are combined 
and the like, are mentioned. 

Among these acryl-based resins, copolymer resins such as 
butyl acrylate/methyl acrylate -based and ethyl acrylate/methyl 
methacrylate-based are preferable since they can provide a fabric 
having the above-mentioned various characteristics in good valance. 

In the present invention, these acryl-based copolymer resins 
which are crosslinked with a crosslinking agent are preferable since 
strength and toughness are imparted. 
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As such crosslinking agents, polyisocyanate -based compounds 
are preferably selected. To theses crosslinking agents, as a 
crosslink accelerator, a hydroxyl group -containing monomer such 
as 2-hydroxyethyl methacrylate, 2 -hydroxy ethyl acrylate or the like 
can be compounded. 

These crosslinkable acryl -based copolymer resins form strong 
and tough films, but among those, those of which 100% modulus is 
in the range of 5 to 50 kg/cm^ and, in addition, are excellent in 
characteristics such as adhesive strength, elastic recovery, 
weather (light and coldness) resistance, transparency, etc., are 
selected. As the above-mentioned polyurethane-based resins, 
polyurethanes for wet process and polyurethanes for dry process 
are mentioned, but the polyurethanes for dry process are preferable 
since they are excellent in film properties. 

As these polyurethanes, one -liquid type polyurethane 
obtainable by addition polymerization reaction of polyisocyanate 
with polyol and two liquids type polyurethane are mentioned, but, 
in particular, the one liquid type polyurethanes obtainable from 
polycarbonate diol and an aliphatic isocyanate or an aromatic 
isocyanate is preferably selected in view of hydrolysis resistance, 
elastic recovery, weather resistance and processability . 

Among these polyurethane-based resins, in particular, those 
of which 100% modulus is in the range of 20 to 150 kg/cm^ are 
preferably used since they are excellent in the above-mentioned 
various properties. 

The above-mentioned silicone-based resin exhibits action to 
impart softness/smoothness and water repellency, but other than 
this action, it is a resin used for improving adhesive strength 
of polyurethane-based resin or acryl-based resin, and further, for 
improving properties of fabric such as tear strength, elastic 
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recovery, weather (light) resistance, etc. In particular, it has 
a property to exhibit an excellent effect to acryl -based resin. 

As such silicone-based resins, for example, oils or emulsions 
of dimethyl polysiloxane or methylhydrogen polysiloxane and 
modified silicones thereof, for example, amino-modified silicones , 
alcohol -modified silicones or the like are mentioned. 

For example, among these synthetic resin films of the present 
invention, those of two layers laminate structure in which second 
layer film comprising a urethane -based resin is provided on first 
layer film comprising an acryl-based copolymer resin containing 
a silicone-based resin, is preferable. Fabrics comprising such a 
resin film have permeability, strength, especially tear strength, 
shape retentionability and shape recovery in good valance, and can 
improve safety and performance of gliding. 

Such synthetic resin film can be formed by transfer coating 
of said resin film or coating processing or the like on at least 
one side or both sides of the fabric. 

As thickness of such resin film, a thin film is selected in 
relation to the fabric weight, but those of 1 to 100 lam^ more 
preferably 3 to 20 \im exhibit a performance of good valance. 

For the cloth for gliding of the present invention, a resin 
processing for stiffening is preferably carried out before forming 
the above-mentioned synthetic resin film. By such a resin 
processing, the stretch of the fabric is further prevented and shape 
retentionability is improved. As resins for stiffening, for 
example, thermosetting resins such as melamine-based derivative 
compounds, reactive acrylate resins, polyacrylamide-based resins 
and vinyl acetate-based resins having a reactive group, or 
combinations thereof, are mentioned. Among these resins, 
melamine-based resins, for example those which have, as 
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N-substituted functional group, methylol group, hydroxyl group, 
methoxymethylene group, ethoxymethylene group, carbinol group, 
hydroxy ethylene group, hydroxypropylene group or the like are 
mentioned, but methylol melamine is especially preferable. Such 
thermosetting resins are applied, per woven fabric weight, 
preferably in the range of 1 to 10 wt%, more preferably 3 to 7 wt%. 
To these thermosetting resins, a crosslinking agent suitable for 
the resins may further be added, if required. 

After the above-mentioned synthetic resin film forming 
process or the above-mentioned resin processing for stiffening, 
a silicone processing can preferably applied, and by carrying out 
such resin processing, the tear strength of the fabric can further 
be improved. 

In addition, when the coating is applied to form the synthetic 
resin film, in order to prevent penetration of said coating resin 
to the reverse side of the fabric, the fabric can preferably be 
processed with a fluorine-based resin before the coating treatment . 
This fluorine-based resin can be processed together with the resin 
for stiffening. 

Furthermore, if necessary, an ultraviolet absorbent and a 
radical trapping agent can be compounded to the resin solutions 
for the synthetic resin film forming processing or other resin 
processing before or after said synthetic resin film forming 
treatment, and by such compounds, weather (light) resistance can 
also be improved. 

As such compounds, for example, phenol -based radical trapping 
agent, benzotriazole-based ultraviolet absorbent and 
benzophenone-based ultraviolet absorbent or the like are mentioned. 

In addition, if necessary, before or after the 
above-mentioned resin treatment as a pre-treatment of the 
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above-mentioned synthetic resin film forming treatment, a heat 
press roll treatment can be carried out, and by this treatment, 
the permeability can be further controlled, and further, it is 
possible to prevent penetration of the coating resin to the reverse 
side of the fabric and to impart flatness of the fabric surface. 

As such heat press roll treatment conditions, a temperature 
which is the softening temperature or higher and the melting 
temperature or lower of the synthetic resin or fiber is used, for 
example, 100 to 220°C and a pressure of 20 kg/cm^ to 120 kg/cm^ are 
preferably applied. If the heated temperature is lower than the 
softening point of said resin, it is difficult to control the 
permeability or the flatness, and on the contrary, if it exceeds 
the melting point, the resin or the fiber starts to become brittle. 
If the pressure exceeds the above-mentioned range, it is difficult 
to control the flatness and the permeability, especially, if it 
exceeds 12 0 kg/cm^, wrinkles may be formed during the process, to 
damage the quality. 

The cloth for gliding of the present invention is, light, 
tough and compact, in addition, excellent in tear strength, and 
has characteristics that it is safe and excellent in durability 
and gliding performance. 

Below, the present invention is explained further with 
reference to Examples. 
(Examples) 

The data in Examples are evaluated according to the following 
methods . 

(1) Air permeability: Measured according to JIS L-1096-A 
method (method in which Frazier type tester is used) . 

(2) Tear strength: Measured according to JIS L-1096-A1 
method (single tongue method) . 
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(3) Bias elongation at 5 pounds load 

As the test piece, a sample of 5 cm width x 50 cm length of 
bias direction is cut out and the measurement was carried out by 
a constant speed type tensile tester in conditions of a test speed 
of 50 mm/min and a grip separation of 400 mm, and the elongation 
at 5 pounds load was read from the recording paper. 

(4) Elongation at break: JIS L-1096 method 

Test pieces of 5 cm width and 30 cm length were cut out in 
warp and filling directions, where the test piece in warp direction 
is cut out in parallel to the warp direction and the test piece 
in filling direction is cut out in parallel to the filling direction, 
and the measurement was carried out by a constant speed type tensile 
tester in conditions of a test speed of 200 mm/min and a grip 
separation of 200 mm, and the strength and elongation at break were 
read from the recording paper. 
Example 1 

A check pattern plain weave was prepared with nylon 66 
filament yarn of single fiber thickness of 3d and total thickness 
of 30 D as warp yarn and filling yarn. The number of ripstops in 
the ripstop structure is two, respectively, in warp and filling 
directions and the number of yarns (rib yarn) in the single ripstop 
is 2, respectively. After said fabric was subjected to ordinary 
scouring, pre-heat set and dyeing, it was subjected to heat press 
roll treatment at a temperature of 190°C, a pressure of 60 kg/cm^ 
by a calendar processing machine to decrease permeability of said 
woven fabric. After that, to the surface of said woven fabric of 
which glossiness was decreased by the heat press roll treatment 
was subjected to a coating processing according the following 
prescription and conditions. 
[Prescription of coating resin] 
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Toa-Acron XE1266 80 wt parts 

[acryl-based resin: Toa Paint K.K.] 
Toa-Acron XE1345 20 wt parts 

[acryl-based resin: Toa Paint K.K.] 
Dimethylpolysiloxane 10 wt parts 

Polyisocyanate [crosslinking agent] 2 wt parts 

Toluene [organic solvent] 15 wt parts 

(viscosity: 7,000 to 8,000 cps) 
The above prepared coating liquid was coated to the fabric 
in an amount of 30 g/m^ by a floating knife coater. This was hot 
air dried at 120°C for one min. After that, it was subjected to 
a final set at 180°C for 30 seconds. The obtained cloth for gliding 
was, as shown in Table 1, had a weight of 44 g/m^, a very low 
permeability, an appropriate bias elongation at five pounds load, 
a tear strength of 1.6 kg or more, and further, was excellent in 
elastic recovery (stretch back ability) . 
Example 2 

The same check pattern plain weave fabric obtained in Example 
1 was subjected to, in the same way as Example 1, ordinary scouring, 
pre-heat set, dyeing and heat press roll treatment. After that, 
it was subjected to a resin processing according the following 
prescription and conditions. 
[Prescription of resin for stiffening] 
Smitex Resin M-3 2 wt parts 

[melamine resin: Sumitomo Chemical Co., Ltd.] 
Asahiguard AG- 710 1 wt part 

[Fluorine-based resin: Asahi Glass Co., Ltd.] 
Sumitex Accelerator ACX0.3 wt parts 

[Catalyst Sumitomo Chemical Co., Ltd.] 
Dimethylpolysiloxane 4 wt parts 
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Water 92.7 wt parts 

[Treating conditions] 

Padding: 2 dips x 2 nips (pick up: 3 0%) 
Drying: 12 0^C x 1 min 

Curing: 180°C x 1 min 

Next, the fabric was subjected to a coating processing 
according to the following prescription and conditions. 
[Prescription of coating resin] 

Rezamin NE8883HV 100 wt parts 

[Urethane-based resin: Dainichiseika Color & Chemicals 
Mfg. Co., Ltd.] 
Rezamin NE crosslinking agent 5 wt parts 

[Polyisocyanate: Dainichiseika Color & Chemicals Mfg. 

Co., Ltd.] 

Dimethylf ormamide 25 wt parts 

[solvent] (viscosity: 8,500 to 10,000 cps) 

The above prepared coating liquid was coated to the fabric 
in an amount of about 3 0 g/m^ (wet) by a floating knife coater. This 
was hot air dried at 120*'C for one min, and further subjected to 
a post-treatment with silicone-based softening agent and water 
repellency agent. 

[Prescription for water repellency] 

Toray Silicone SH1107 0.4 wt parts 

[Toray Dow Corning Silicone Co., Ltd.] 
Toray Silicone SH8011 0 . 6 wt parts 

[Toray Dow Corning Silicone Co., Ltd.] 
Toray Silicone SH 23K 0.012 wt parts 

[Toray Dow Corning Silicone Co., Ltd.] 
Mineral terpene 99.0 wt parts 

After that, a final set was carried out at 180°C x 30 seconds. 
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The obtained cloth for gliding was, as shown in Table 1, had 
a very low permeability, a low bias elongation at five pounds load 
and further a tear strength of 1.6 kg or more, i.e. it had a good 

shape stability and safety. 
Example 3 

The same check pattern plain weave fabric obtained in Example 
1, was subjected to, in the same way as Example 1, ordinary scouring, 
pre-heat set, dyeing and heat press roll treatment. After that, 
it was subjected to a resin processing according the following 
prescription and conditions. 
[Prescription of resin for stiffening] 

Sumitex Resin M-3 5 wt parts 

[melamine resin: Sumitomo Chemical Co., Ltd.] 

Sumitex Accelerator ACX0.5 wt parts 

[Catalyst: Sumitomo Chemical Co., Ltd.] 

Dimethylpolysiloxane 2 wt parts 

Water 92.5 wt parts 

[Treating conditions] 

Padding: 2 dips x 2 nips (pick up: 30%) 

Drying: 12 0''C x 1 min 

Curing: 180°C x 1 min 

Next, in the same way as Example 1, the fabric was subjected 
to a coating processing according to the following prescription 
and conditions. 

[Prescription of under coating resin] 

Criscoat P1130 40 wt parts 

[Acryl -based resin: Dainippon Ink & Chemicals, Inc.] 
Criscoat P3130 50 wt parts 

[Acryl -based resin: Dainippon Ink & Chemicals, Inc.] 
Dimethylpolysiloxane 10 wt parts 
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Polyisocyanate [crosslinking agent] 3 wt parts 

Toluene 20 wt parts 

(Resin viscosity: 8,500 to 9,000 cps) 
[Treating conditions] 

Coating method: floating knife method 

Coating amount: 20 to 25 g/m^ (wet) 

Drying condition: 120°C x 2 min. 
[Prescription of top coating] 

Crisvon 2116 EL 100 wt parts 

[Ure thane -based resin: Dainippon Ink & Chemicals, 

Inc.] 

Toluene 10 wt parts 

Ethyl acetate 10 wt parts 

Dimethylf ormamide 10 wt parts 

Polyisocyanate [crosslinking agent] 3 wt parts 

(resin viscosity: 9,000 to 10,000 cps) 
[Treating conditions] 

Coating method: floating knife method 
Coating amount: 20 to 25 g/m^ (wet) 
Drying condition: 120°C x 2 min. 

Furthermore, a post treatment was carried out with a 
silicone-based softening agent and a water repellency agent. 
[Prescription of water repellency treatment] 
KS-724-A 3 wt parts 

[Silicone-based softening and water repellency agents : 
Shin-Etsu Chemical Co., Ltd.) 
D-9 [catalyst] 1.2 wt parts 

Mineral terpene 100 wt parts 

Then, the final set was carried out at 180°C x 30 seconds. 
The obtained cloth for gliding was, as shown in Table 1, had 
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a weight of 47 g/m^, a tear strength of 2 . 0 kg or more, an air 
permeability of 0.01 cc/cm^/sec or lower, a bias elongation at five 
pounds load was low, and further, had safety and good shape stability. 
In addition, when this cloth was used as canopy portion of a 
paraglider and a gliding in the sky was actually tried, it was found 
that both of the shape retentionability of wing and gliding 
performance were excellent. 
Example 4 

A check pattern plain weave was prepared with nylon 66 
filament yarn of single fiber thickness of 3d and total thickness 
of 30 D as warp yarn and with nylon 66 filament yarn of single fiber 
thickness of 2.94d and total thickness of 50 D as filling yarn. 
The number of ripstops in the ripstop structure is 2 in warp and 
filling directions respectively, and the number of yarns (rib yarns) 
in the single ripstop is 2, respectively. Said woven fabric was, 
in the same way as Example 1, subjected to ordinary scouring, 
pre-heat set, dyeing and a heat press roll treatment. After that, 
in the same way as Example 3 , it was subjected to the resin processing, 
coating processing, softening processing and final heat set. 

The obtained cloth for gliding was, as shown in Table 1, had 
a light weight of 56 g/m^ or lower, a tear strength of 2.0 kg or 
more, an air permeability of 0.01 cc/cm^/sec or lower. , a low bias 
elongation at five pounds load, i.e. had a safety and a good shape 
retent ionabi 1 i ty . 
Example 5 

A check pattern plain weave was prepared with nylon 66 
filament yarn of single fiber thickness of 3d and total thickness 
of 30 D as warp and filling yarns. The numbers of ripstop in the 
ripstop structure in warp or filling directions are 1 , respectively, 
and the numbers of yarn (rib yarn) in the single ripstop in warp 
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or filling directions are 3, respectively. Said woven fabric was, 
in the same way as Example 1, subjected to ordinary scouring, 
pre-heat set, dyeing and a heat press roll treatment. After that, 
it was subjected to a resin processing according to the following 
prescription and conditions. 
[Prescription of resin for stiffening] 

Sumitex Resin M-3 5 wt parts 

tmelamine resin: Sumitomo Chemical Co., Ltd.] 

Sumitex Accelerator ACX0.5 wt parts 

[Catalyst: Sumitomo Chemical Co., Ltd.] 

Dimethylpolysiloxane 4 wt parts 

[Treating conditions] 

Padding: 2 dips x 2 nips (piclc up: 30%) 

Drying: 120°C x 1 min 

Curing: 180°C x 1 min 

Next, a coating processing according to the following 
prescription and conditions was carried out to one surface of said 
woven fabric. 

[Prescription of under coating resin] 

Toa-Acron XE12 66 30 wt parts 



[acryl -based resin: Toa Paint K.K.] 



Toa-Acron XE1345 



70 wt parts 



[acryl-based resin: Toa Paint K.K.] 



Poloncoat 



7 wt parts 



[polys i loxane : Shinetsu Chemical Co., Ltd.] 



Polyisocyanate [crosslinking agent] 



2 wt parts 



Toluene [organic solvent] 



20 wt parts 



(resin viscosity: 7,000 to 8,000 cps) 



[Treating conditions] 



Coating method: 



floating knife method 
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Coating amount: 20 to 25 g/m^ (wet) 

Drying condition: 120°C x. 1 min. 
[Prescription of top coating resin] 



Rezamin ME8200LP 



100 wt parts 



[Polycarbonate-based urethane resin: Dainichiseika 



Color Sc Chemicals Mfg. Co 



Ltd.] 



Polyisocyanate [crosslinlcing agent] 



3 wt parts 



Ethyl acetate 



20 wt parts 



(resin viscosity: 7,000 to 8,000 cps) 



[Treating conditions] 

Coating method: floating knife method 
Coating amount: 20 to 25 g/m^ (wet) 
Drying condition: 120°C x 1 min. 

After that, a final set at 180°C x 30 seconds was carried out. 

The obtained cloth for gliding was, as shown in Table 1, was 
very light as 3 8 g/m^, an air permeability and a tear strength were 
good as 0 to 0.01 cc/cm^/sec and 2 . 0 kg or more, respectively, and 
a bias elongation at five pounds load, was 8.8%. In addition, both 
of stretch back ability and adhesive strength of marking cloth were 
good. 

When this cloth was used as capopy portion of a paraglider 
and an actual gliding in the sky was tried, it was found that both 
of the shape retentionability of wing and gliding performance were 
excellent . 
Example 6 

A check pattern plain weave was prepared with polyester fiber 
filament yarn of single fiber thickness of 5d and total thickness 
of 30 D as warp yarn and filling yarn. The numbers of ripstop in 
the ripstop structure in warp and filling directions were 1, 
respectively, and the numbers of yarn (rib yarns) in the single 
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ripstop in warp and filling directions were 3, respectively. Said 
woven fabric was, in the same way as Example 5, subjected to ordinary 
scouring, pre-heat set, dyeing, heat press roll treatment, resin 
processing, coating processing and final set in this order. 

The obtained cloth for gliding was, as shown in Table 1, was 
excellent in the air permeability, tear strength and bias elongation 
at five pounds load. 
Comparative example 1 

An ordinary plain weave having no check pattern was prepared 
with nylon 66 filament yarn of single fiber thickness of 3d and 
total thickness of 30 D as warp yarn and filling yarn. Said woven 
fabric was, in the same way as Example 2, subjected to ordinary 
scouring, pre-heat set, dyeing and heat press roll treatment. 
After that, without resin processing with melamine resin, it was 
subjected to the urethane resin coating processing in the same way 
as Example 2 . Then, a final heat set at 180°C x 30 seconds was carried 
out . 

The obtained cloth for gliding had, as shown in Table 1, a 
weight of 44 g/m^, a tear strength of 1.6 kg or less, i.e., 0.5 to 
0 . 8 kg which is poor in safety, and a bias elongation at five pounds 
load was also high as 37%. 
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(Effect of the Invention) 

The cloth for gliding of the present invention is light, tough, 
compact and excellent in tear strength, and provides a suitable 
cloth for gliding such as skydiving, hang glider, paraglider and 
parachute which is safe and has excellent characteristics in 
durability and gliding performance. 
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